21) were raised on long days from 2 weeks of age. The superior cervical ganglia were removed bilaterally at 4 weeks of age from 14 lambs to lesion the sympathetic innervation to the pineal gland, and thus ablate the nocturnal increase in pineal melatonin secretion. After surgery, serum prolactin concentrations on long days were significantly lower in ganglionectomized lambs than in the intact controls. In the third experiment, the amplitude of the night-time melatonin rise was artificially increased in female lambs (n = 8) between 2 and 7 weeks of age to adult levels. Unrestrained lambs were infused during the 8-h dark phase of each day with melatonin by means of a self-contained, computerized syringe-pump. Concentrations (Foster, 1981; Karsch, Olster et al. 1986 ). In the spring-born female Suffolk lamb, a decrease in daylength is necessary for the initiation of reproductive cycles in the autumn . However, if this decrease in daylength is experienced very early in life, for example in the first 10 weeks, then puberty does not occur on time (Foster, 1983; (Pelletier, 1973; Lincoln, McNeilly & Cameron, 1978; Munro, McNatty & Renshaw, 1980) , and lightinduced alterations in its secretion have been observed in male lambs during the peripubertal period (from 18 weeks of age) (Forbes, Driver, El Shahat et al. 1975; Brown & Forbes, 1980) . The aims of the present study were first, to ascertain whether the neonatal female lamb can distinguish long from short photoperiods as determined from the level of prolactin secretion, and secondly, if this were so, whether the pattern of melatonin secretion from the pineal gland transduces photoperiod information during this period to modulate prolactin secretion as it does in older sheep (Barrell & Lapwood, 1979; Lincoln, 1979; Brown & Forbes, 1980; Lincoln & Ebling, 1985; (Yellon & Longo, 1987) Davis, Reichert & Niswender (1971) with the following modifications: the tracer prep¬ aration (LER-860-2) was iodinated with 125I rather than l31I, phosphate-buffered saline containing 10% bovine serum albumin (Sigma) was used as the assay buffer, and a preprecipitated second antibody was used to separate bound antibody from free ligand (Midgley & Hepburn, 1980 (Miller, 1966 (Fig. 3b) . Despite the greater nocturnal mela¬ tonin concentrations in the infused group compared with the control group, no significant differences in serum prolactin concentrations occurred between these groups (Fig. 3c) These effects of photoperiod in the first 10 weeks of life are consistent with those previously observed in older lambs (> 18 weeks of age) (Forbes et al. 1975; Brown & Forbes, 1980; Foster et al. 1988 the different prolactin concentrations in male (exper¬ iment 1) and female (experiment 2) lambs just 2 and 5 days respectively after being exposed to long-or short-day photoperiods, may indicate that the latent period is even shorter in neonatal sheep than in the adult. Our results raise the possibility that the lamb is able to perceive and respond to photoperiod from birth.
Prolactin secretion can be regulated by environ¬ mental factors other than photoperiod, one of which is temperature (young female cattle; Wettemann & Tucker, 1974; Tucker & Wettemann, 1976 (Lincoln, 1979; Ebling & Lincoln, 1987 ). In the current study, ambient tem¬ perature was not controlled. It is possible that the synchronous changes in prolactin concentrations which occurred from day to day in all groups within a particular experiment (e.g. weeks 9-10; Fig. 2 (Davis, 1972) (Parrott, Thornton & Robinson, 1988 Foster et al. 1988 ). In the assay system using the Guildhay antiserum ), values for serum mela¬ tonin in ganglionectomized lambs are below the limit of detection (Foster et al. 1988 ). Ablation of the nightly melatonin increase beginning at 4 weeks of age prevented the subsequent long-day stimulation of prolactin secretion in our study. This is consistent with previous studies in older (5-month-old) lambs in which pinealectomy rendered the young males unres¬ ponsive to the stimulatory effects on prolactin secretion of long days and of light pulses interrupting the night (Brown & Forbes, 1980; Brinklow & Forbes, 1984) , and with several studies in adult sheep and goats demonstrating pineal mediation of seasonal photoperiod information on prolactin secretion (Barrell & Lapwood, 1979; Lincoln, 1979; Maeda, Mori & Kano, 1986 (Horton, 1984 (Horton, , 1985 Stetson, Elliott & Goldman, 1986) . This might also be the case in ruminants because circadian variation in serum melatonin concentrations has been detected in the fetal lamb at 120 days of gestation (Yellon & Longo, 1987 Foster, unpublished observations) . This is two-to fivefold less than that detected with the same assay system in adult sheep, which is typically 500-2000 pmol/1 (Malpaux, Robinson, Brown & Karsch, 1987) . Perhaps the failure of long-day to short-day changes in photoperiod to initiate puberty early in life might result from the inability of the lamb to transduce photoperiod information, and further that this inability results from inadequate secretion of melatonin at night. This is unlikely to be the case, as inferred from our study in which noctur¬ nal melatonin was increased to adult levels through timed infusions, and prolactin secretion, a second photoperiodic response, was examined. Supplemen¬ tation of nocturnal melatonin had no additional effect on this response. Therefore, other explanations must hold for the failure of long-day to short-day photo¬ period transitions in the early postnatal period to induce premature puberty. These most likely relate to the inadequate somatic growth of the lamb. Repro¬ ductive maturation in the lamb can be delayed indefinitely if growth is retarded by means of restric¬ ted dietary intake Finally, our results indicating that a low-amplitude melatonin rhythm is entirely adequate to produce a long-or a short-day prolactin response is con¬ sistent with other findings in both the sheep and the Djungarian hamster; it is the duration of the noctur¬ nal melatonin rise that determines the photoperiodic response, rather than the amplitude of this rise (Goldman, Darrow & Yogev, 1984; Karsch, Bittman, Foster et al. 1984) .
